Coronavirus disease (COVID-19), caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has rapidly caused a pandemic. Recent reports showed that individuals with obesity may be more vulnerable to severe complications of COVID-19 by virtue of the increased risk of chronic diseases driven by obesity \[[@CR1]\]. The reasons for this are not well known, but chronic inflammation is suspected to be one of the causes. Obesity is a state of chronic low-grade systemic inflammation, which is characterized by increased proinflammatory cytokine secretion from adipose tissue and the infiltration of leukocytes, including macrophages, into the adipose tissue. Thus, this chronic inflammation impairs insulin signaling in adipocytes, causing insulin resistance, and contributing to the development of metabolic disorders such as cardiovascular disease, type 2 diabetes, and hypertension \[[@CR2]\], which are well known comorbidities that adversely affect the outcome of patients with COVID-19.

In addition, patients with severe COVID-19 commonly show cytokine storms, which refer to an excessive and uncontrolled release of proinflammatory cytokines such as tumor necrosis factor-α, monocyte chemotactic protein-1, and interleukin-6 (IL-6). In particular, serum IL-6 levels in those with severe COVID-19 were significantly higher than in those with mild cases \[[@CR1], [@CR3]\]. Although most people with COVID-19 develop no symptoms or have only mild illness, the evidence shows that about 14% of COVID-19 patients develop severe symptoms requiring hospitalization and oxygen support, while 5% develop acute respiratory distress syndrome, sepsis, septic shock, and multiorgan failure \[[@CR4], [@CR5]\], and these are all related to inflammatory responses.

Individuals living with obesity have chronically higher leptin and lower adiponectin concentrations. This unfavorable hormone status leads to a dysregulation of the immune response and can contribute to the pathogenesis of obesity-related complications \[[@CR6]\]. In the basal state, individuals with obesity have a higher concentration of proinflammatory cytokines. Under viral infection, obesity-related chronic inflammation causes reduced macrophage activation and blunts proinflammatory cytokine production upon macrophage stimulation \[[@CR7]\]. The reduced macrophage activation by viral infection may explain the poor vaccination response in obese patients. Moreover, B- and T-cell responses are impaired in individuals with obesity with numerical and functional alterations of lymphocytes, and these alterations may increase susceptibility to viral infection. Thus, this dysregulated proinflammatory response contributes to the severe lung lesions seen during the COVID-19 pandemic \[[@CR6]\]. Based on this mechanism, individuals with obesity who already have low-level chronic inflammation may be more vulnerable to cytokine storms by COVID-19 infection.

To curb these cytokine storms in COVID-19 patients, anti-inflammatory treatment may be beneficial. However, the use of anti-inflammatory treatments can be a double-edged sword. Anti-inflammatory medications, such as corticosteroids, may delay the elimination of the virus and increase the risk of secondary infection, especially in those with impaired immune systems. Some proinflammatory cytokine antagonists (for example, IL-6 antagonists) can only inhibit specific inflammatory factors and, thus, may eliminate adverse effects of cytokine storms without preventing the effects of other inflammatory cytokines in removing SARS-CoV-2 from the infected organs. A recent study showed that colchicine treatment had a beneficial effect in adults with obesity and metabolic syndrome in reducing IL-6 \[[@CR8]\], which may translate to a beneficial effect in people with obesity and COVID-19 infection. However, anti-inflammatory medications, such as Janus kinase inhibitors, which were recently reported to treat COVID-19 patients, can inhibit a variety of inflammatory cytokines including interferon-α, which plays an important role in suppressing virus activity, and, thus, may not be suitable for treatment of inflammatory cytokine storms caused by COVID-19 \[[@CR9]\].

Given the viral nature of cytokine storms and the substantial impairment of immune systems in severe cases, it is critical to strike a balance between up- and downregulation of inflammatory markers for immune homeostasis. In addition, starting anti-inflammatory treatment at the right time is of pivotal importance and should be tailored in individual patients to achieve the most favorable effects.

The combined use of anti-inflammatory and antiviral drugs may be applied as well. As we mentioned above, some anti-inflammatory therapies may increase viral replication. On the other hand, antiviral treatment to inhibit SARS-CoV-2 replication and block SARS-CoV-2 infection may induce proinflammatory cytokine production \[[@CR10]\]. Therefore, additional large-cohort studies are required to substantiate or dismiss this possibility before applying clinical trials.

There are a few studies suggesting that individuals with obesity may be at higher risk of poor outcomes from COVID-19 by hyperinflammation. The inflammatory response may be uncontrolled due to malfunctioning or exhausted immune cells, such as B and T cells and macrophages, in those with obesity and low-level chronic inflammation \[[@CR7]\]. Therefore, further large-scale studies are needed to confirm the role of obesity-induced inflammation in the pathogenesis of COVID-19. In this context, a wide variety of strategies such as increased vigilance, early detection and testing, and aggressive treatment should be established for patients with obesity and COVID-19 infection.
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